For the resultant stream :
A, area of th ro a t; Y, velocity of flow at th ro a t; S0, bulkiness, or reciprocal of density at throat. Intensities of pressure, in absolute units on the unit of area:
p 0, at the nozzle end of junction-chamber; P0, at the throat. (These _may be converted into units o f weight on the unit of area, by dividing by . 9).
The flow of each stream is supposed to be steady. The fluids may be either liquid, vaporous, gaseous, or mixed. y _ S a s A* ' «0 * If all the fluids are liquids, each of sensibly invariable bulkiness, we have also AV= 2 . av; that is, the volume of flow of the resultant stream is equal to the aggregate of the volumes of flow of the component streams; but if any or all of the streams are vaporous or gaseous, the values of will depend upon that of jo0, and the value of S0 upon that of P0, and upon the changes of bulkiness of the fluids which may take place in the junc tion-chamber, through change of temperature, change of condition, or chemical action.
In any case S0 may be regarded as a given function of P0, and of the The forward impulse exerted in a unit of time upon the mass of fluid in the junction-chamber by the pressure at the nozzle end of the chamber is p 0 A. The backward impulse exerted in the same time on the same mass by the pressure at the throat-end of the chamber is P0A. By the second law of motion, the difference between those impulses is equal to the change of momentum produced ; that is to say, , av2 AV *0
(2) or dividing both sides by A,
And this is the general dynamical equation o f the combination o f any number o f streams o f any fluids.
I f the preceding equation, as applied to a combination of two streams only, be compared with the equation not numbered, which immediately precedes equation 60 in Zeuner's treatise, it will be seen that they are virtually identical, although different in form, and demonstrated by different methods.
5.
Loss o f Energy at Junction.-I f a given mass of any fluid at the bulkiness s and pressure p is contained in a reservo capable of being expelled by the inward motion of a piston loaded with an external force equivalent to the pressure, it is known that the potential energy of the mass of fluid and of the piston relatively to a point at the level of the centre of mass of the fluid is expressed by multiplying the mass by S< P > rela^°n between s and p being that which is called adiabatic; that is to say, such that no heat is received or given out by the fluid. Hence the loss of energy in the junction-chamber in each unit of time is given by the following expression of which the first, or positive term, denotes the aggregate energy, actual and potential, of the component streams as they enter the junction-cham ber ; and the second, or negative term, expresses the total energy, actual and potential, of the resultant stream as it leaves that chamber. That lost energy takes the form partly of visible eddies and partly of invisible molecular motions-that is, of heat. The integral expressing the aggregate potential energy of the component streams may be put in the following form :
If no change of total bulkiness arises from the mixture of the component streams, the volume occupied by a given mass of the mixture is simp y t e sum of the volumes of its ingredients; so that we have AYS _ avs ' ■ 2 -;
and the expression for the loss of energy becomes When the expression (3 D) is reduced to a single term, it becomes the well-known value of the loss of energy of a single stream of liquid at a sudden enlargement in a tube.
6.
Efficiency o f Combined Streams.-The efficiency of a set of combined streams may be defined as the fraction expressing the ratio borne by the total energy of the resultant stream after the combination to the aggregate energy of the component streams before the combination. I t is expressed as follows:-
7.
General Problem o f Combined Streams.-In most cases the problem of combined streams takes one or other of the two following forms. In each of the two forms the areas of the nozzles alt a2, &c. are given, and also the area of the throat, A..
First Form.-The quantities given, besides the before-mentioned areas, are the pressure at the nozzles, p 0> and the streams, vx, &c. The functional values given are those of sQ t x, , 2, &c., in terms of p 0, and of S0 in terms of P 0, Pl, &c. Those functional values are to be substituted in the equations ( 1) and (2) ; and the solution of these equations will give the numerical values of Y and of P0. In the case of liquids of sensibly constant bulkiness, s0, v &c., and S0 are quan tities sensibly independent of p0 and P 0; and then equations ( 1) and ( 2) can be separately solved without elimination, giving respectively Y and P0. Second Form.-Each of the component streams flows through a passage whose factor of resistance, y, is given, from a separate reservoir in which the pressure p and the elevation z of the surface above the junctionchamber are given. The resultant stream flows through a passage whose VOL.XIX. I
.
• (4) 1 2 factor of resistance, F, is given, into a reservoir in which the pressure P and the elevation Z of the surface above the junction-chamber are given. These, together with the areas A, av a2, &c., are the quantities given. Anders Jons Angstrom, of Upsala, and Joseph Antoine Ferdinand Plateau, of Ghent, were proposed for election as Foreign Members, and notice was given from the Chair that these gentlemen would be ballotted for at the next Meeting.
The Presents received were laid on the table, and thanks ordered for them.
The following communications were read:-I. < e Researches into the Chemical Constitution of the Opium Bases.
- 
